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Cnocod 3aKaHTOBaflUH cTpoirpejacTBa CKsasHH, Bioa^iaioT b 
ceOfl pasflejDiHHfl cnycic e cKBaaEHy (11) a TepieizHHoe coe- 
jizfieHfie B nocjieiKaeg kojIouiiu oOcajmux Tpyd (2) h xboctobh- 
Ka (3) c gsuarpm (4). Depea cnycKOM b craasaHy (II) no 
MeHLmefi tiepe ojutj Z3 rpj6 (12) XBOCTOBHKa (3) c OMBTpaM (4) 
npoffiUJEapyDT c ofipasoBaniaeM no ueHLmefi nepe jvsyx npojiojiir- 
HHX ro5p (13) H TitTjmFug)CTecKax kohuob (25) o pezhCaim (26) • 
npo;(7KTiiBHuS njQacT (18) saxeM BCKpusasT e Docjie cnycica b 
Hero XBOCTOBHKa (3) Dpo^miBHyD TiycJy (12) pacnmpfnor ots 
saKpenjieaiia ZBOCTOBHRa (3) b cKBasHHe (II) it paaodmeHZH He- 

nWJSJKTSBSaZ BJiaCTOB OT npOJIJKTliBSiDU 
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CnOCOE 3AKAIWHBAKHS CTPOHTEIILCTBA (3vBA2IIHH 
ObJiaCTB TeXHIdKQ 

lisoOpeTcaae othochtca k dypeam, a ilmchho - k cnocoCy 
saKairmBaiiiiH cTpoHTeJiBCTBa cRsasHHu. 

5 Hanciojaee acni-eKTHBHO HacTOAqee fl306pe7eHiie uoxeT dUTB 

flcaojiL30BaBO B CKsaCTHax, metmx rop&30HTajiLRuli t^ctok 
cTBOJia; npoOypeHHufi b npojoncTCBHOu nmcre, a taxse b cjqt- 
^laHX, Korjia HemejnaTejiBHO yT.ieHKiiaTB jgjaMeTp cKBaaam, h npa 
HajiH^OH yqacTKOB b nHTepsajie ycTaaoBKE XBocTOBiiiJca» onoaefi- 

10 Eux cjiadocKeMeHTiipoBaHmflaz nopoAOMS, me nuera Mecro oOBajsu 
nopojcu, KaBepHosBue aom h 3om noroiomeBw npoMHBo^ofl hzs- 
K0CT2, odinHo nepeKpuEaeMue DpoueByroKBaMH ROJioaEaMU 7pj6 
Bjm ROJiOHHaMH " "jieTy^^LKaii&n*** 

HpeAinecTEiTma^ yposeHB tcxhzkh 

15 npH saRaHqHBaHra CTpO£T9JI&CTBa CKBaBHHU HSOdXOaOMO 3a- 

jcpeDHTB ee cTeflx<y b iiETepaajie npoflyKTEBHoro njiacia, wodH 
upeOTTBpaTHTt ofiBOJiiiBaflHe nopojm h, kek cjieHCTBze 3Toro- 
yxyOTieHEe nocTynjieHas npoj^yKmiH b cKBaaafiy h3 aposyKXHBHO- 
ro DJiacTa, JUk otoS neom b sohb npojcrKMBHoro nJiacTa cKsa- 

20 ^ffw ycTaHaBJiHBaDX xboctobhkh c ^HJaipaMH. Kpwe Toro, b 
EUTepsajie ycTaHOBKK xboctobhkob c oivihTpam ^cto scipe^- 
mai 3om ocjiosBeas£» Tafcae aaR aajzHue KasepK* odsajioB so- 
powt BOflonpoaBxeaaa, norjn)nieH£e npo^aiiBO^oS sau(KOCTa, npa- 
ijHKaane k npojorKTZBHOMy imacTy HenpoflyKTHBHHX y^CTKOB sum 

25 npepHBaace ero TaRam y^cTKaMa* B ssax cnynaHX aeodxojmMO 
HaAesKo pa3odmaTz> jKasaHHHe y^cTRa a 30Bu ot apo;?yRTa380- 
ro BJiacTa. Bee dTO TpedyeT dojizaaax uaTepaajuaux saTpaT a 
nparjeHeHSH caeExaaJiBHoro cjioz&Horo odopy^ioBaHaa* 

HssecTHH Tpa npaiiomiiiajiBHo oTJsa^xasxQHXCH ^pyr ot ji^va 

30 cnocoda ycxaaoBRa xboctobskob c ^sjiBTpaus, opsr^eRHeKiue npa 
3aRaH^BaB2a cTpoiiTejiBCTBa cKBazaa: Doj^ecKa na aeueaTHor^a 
Ra^iae, aa Kjma^Bax a aa onopaoS noBepxaocTH ("CnpaBO^umi^ 
no KpecJieaaE) ae^ramDC a rasosuz cRBaaaa", A^Ii.ByjiaTOB, 
I98I, C.I37-I46). 

35 QyTL cnocoda vcTaHOBka XBOCTOBZRa c ?HJiBTpor,s Ha iie- 

Mearaofai RaMHe aaRJiKmeTca b no;zifE>eMe TaMnoaaxHoro pacxBopa 
BB BCD lUiaKy XBDCTOBaKa. y^iepHEBaeMoro bb aecy OypHJIBau^^ 
Tpydafjia, yjnaJieaaa TaMnoaaaHoro c^cTBopa, ao;[;KHToro Bume 
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jCBOCTOBHKa, 11 OTCOeSHHeHBH OvpaJIBKHX Tpy«5 OT XBOCTOBHKa 

lOJiBKO nocae odpasoBaHM b saipyfiHOM npocTpaacTBe neMeuTHo- 
ro KauEH. 

nojiBecata xboctobhkob c SiwiTpaMU aa kothmx ocyaecTBWi- 
5 . eTCJi TOJiiKO B o(JcaaenHOM cTBoae cKBaEHHH, rae Hei HSHOca 
BHyTpesHeH nosepxHocM odoajisax. TpycJ, nyieta saKMHaBanM 
XBOCTOBHKa ttaaniKaua, paonojiOHeBHMUi na HaayMoS nosepxHO- 

CTH nO«BeCHHX yCTpoaCTB, KOTOpae BXOflSI B KOaiMeBOa MeBKO- 

jioBBuB sasop. . 
10 3tot cdoco(J HeDpflaeflau npn uajiHX (Meeee 30 mm) Kojnae- 

BHX aasopax, ecaa cnyoK XBOCioBBica conpaKea c npopadoiKoa 
■ oojrosaeKHoro ctbojb cxBasEm h pacxasHsaHHeM XBOCTOBiuca, 
Konia BHyrpeHHaji noBepxBocTb oCcajwoa Koaosm, b xoTopofl 
DJiaHHpyeTOK yciaHOBKa, meet HeaonycTOOifi nsHOO. Koma aec 

15 XBOCTDBHKa C ^lUttTpOM DpeBHDaeT 1000 «B' 

nosBBCKy XBOCTOBHKOB BEL jnope ocymecTBJWDT Ha cTam- 
oHapHHx racTKax cKsaraHH, me yse odpaaoBaiia onopaaH no- 
BepxHOCTB, B KBTOCTBe KOTopoft HcnojttsyBT: npoTOiKH BHyrpa 
naTp7<5KOB, npHcoejtBKaeufflc k aztsaem KOHuy npewmefl kojioh- 
20 HH- BepXHisfl KOHen paiiee cnyieHHoro xBOCTOBiuca; 30Hy nepe- 
xoia OT dojttmero OTaueTpa k MeHMewy npa OTyxpaanepHofl Bpo- 
laeJCTTOTOoft KOJioHHe, KOTopofl odcasefla cKaaaiHa. 3tot cnocofi 
upBMemu mm. Dpa ycJioBaax cnycKa XBOCTOsaKa so sajiaHHoil 
rJiyfiHHH. Ito'ie nojiBecaoe ycTpoftcTBO xBOCTOBHKa He aoflaer 
25 flo ynopa a ae cpafioTaeT. 

HaffOctaTKaMH yiasaHHHX cdoco6ob ycTaaoBKa xbootobhkob 
c eauiiTpaMn npa saKaHqEBaHiui cTpoHieaiCTBa cKBasaiHH hkh- 
BT^-cyseHae npoxoaaoro ce^eHaa cKsainHH aa-aa oeodxoBisMO- 
cth npzMeaeHHH DaaieaasareJieft a noHaecmn ycTpoacrB, koto- 
30 pae onycKBUT B^pt yse odcaseaHoa cKBamaH, HeotfxowwocTi, 
npHHeHeHBS wioaaHX no KOHCTpyKnan paaieflHaHxeJiefi a noflBeo- 
mx ycTpoflcTB, a Tawse oipaHSHeaaocw. npaMeaeHaa. o(Sywio&. 
jwHaaa bosmokhocth) aoaBecKH xboctobzkob Twaao b oCcaseH- 
BOM cTBoae cKsaaaHH (gpo»e cnccoda ycraHOBKB sa neMeHTHOM 

35 



ItooMe Toro. aesociaTKOM caioco(Ja dohbsckh xboctobhkob 
c touiLTpaMH aa neMearHOM aawHe aBmeTca aeotSxoOTiAOCTB 
n^i^^ XBOCTOBHKa. 1T0 caaaaHO c 6ojamm aaTpaia- 
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Mfi ueMCHTa ii Bpeuee^ H3 npoBe^ieime pacJo; z ozm^aue saTsep- 
Aesau^iA aeueHTHoro pacTBopa. IIpi! stom hso6zoaiimo ocymecTB-* 

JlgTL nOCTOHHHp) npOMUBRJ CKBaSHHH QOCJie neMeHTnpoBaHHR 

XBOCTOBHKa B Te^HHc Bccpo BDeiiieEa oxou^anH saTEepnesafiHH 
5 qeKeBTBoro pacTBopa c onHOBpeMeaBHM Bpamemax OypiuiBfiofi 

KOJioHHU. UpHTOM, paiSoTe no neMeHTEpoBamR) xboctobzkob npE* 

cjm aBapm, Tarae, Hanpmiep, kek: HeBOSMOsHocTB OTCoejjHHe- 

HEH Ko;ioHBu dypsuiBHUX Tpyd OT XBOCTOBflKa, BCJzeACTBiie npuue- 

HeHBH pesBdoBUX paaiejuHHHTeJiefl; npopesaBBe odcajimzx Tp7<i b 
10 sadypmaane hoboto cTBOJsa npB pa30ypBBaHm oceacTKa a ysJOOB 

coesHHeHnS ceiaiHft xpyd H j^yyriuc. 

KpoMe Toro» AiiH BUDOJEHeHm padOT do uei^eBTupoBaHHs 

ZBocTOBZica fieodxoszria cooraeTCTEyxsiiaH TexHBBa (aeueHTapo- 

BO^zBEe arperaTH) b dpBrajcu padonaz* 
15 Eoe ojiBHM HesocraiKOM aioro cnocoda HBraerc^ HesoaMOH- 

HocTB ero npsMeaeBHR npB Hajm^niB aoa norjuomeBHB b BarepBajie 

ycTanoBKB xboctdbbkb* 

HsBec^eB xaicKe cnocod aaicaH^iHBaBBB cTpoBTejiLCTBa cxsa- 

KBH (su , A, 1659626), BRmwmA b ceda bsojihuzd 3oh ocjiok- 
20 HeBBfi dypeBBH, pacnojioEeffHHX Bume npojQTKTBBBoro miacTa Jio 

ero BORpUTEB, ciQrcK B CBBasBBj ROJXOBBU odcasBHX vpyd c 

$BJIBTpOKHXBOCTOBHKOM B UeBTpaTOpaMB , saDOJIBeEBe $B;iZ»TpOBOS 

30RU cRsaBBEH BpeuefiHo saRynopBBaMKBM rj!aTepBajiO!Li b iie£.ieHTB-* 
posaBBe KOJioBBU odcaxBHX Tp7d BpH pepjeTB^OM passejCBHeBBB 

25 nOJIOCTB QBJIIiTpa-XBOCTOBBI^ OT BOJUOCTB KOHOBBH DepeNQPOCOC, 

paapyioaeMDfi nocJie ee neMeHTBpoBaBBH. 

3tot cnocod Be odecne^mBaeT BasesBoro pasodmeEOfi npo- 
j^KTBBBoro QJiacia OT nepeuesaooBxcfl c bbm Benpo^xTBBBZQC 
T^CTXOB B BimeJiiesamEX ot dpo^ktrtbsbopo njsacTa BenpoAyBTBB- 
30 HHX ropasoHTOB, BCJie;5craae aenoJiBoro yjiaJieBaH dypoBoro pa- 

CTBOpa B3 BaiUOBBUX B ropB30BTaJIBBia y^CTROB CKBaSBBU, B 

icoTopHx npoBcxo^mr ocasoieBBe Taepsofi oasH B3 dypoBoro pa- 
cTBopa BpB ero ropKyaanaB. 3to ycyiTdboieTCfl BenoJiBHM y^ia- 
jieEBOd rjraHBCToS Kopra, a b wecTax ynaneHBH ee noBmnaeTCB 
35 onacBOCTB odBaaBBaBHS nopoa* laKse cBssaeT Ka^ecTBO 

BdOJDmBB DJBCTOB. 

KpoKie Toro, rb yRaaasBHX y^cTicax cKBasBBU He y^aeTCB 
Hajuenaniflr^ odpasou uearpspoBaTB sKcnJiyaTaixBOBEiyiD KOJzoBHy, 
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ocodeBHO B cxnadocneMeHTJipoBaRHux noposax, na-sa anaBnuBa- 
HHH neHTpaTopoB B BTy iiopo;;7, hto npenHTCTsyeT noj^y^eHino 
paBHOMepHoro no TOJEume cieHKH ne*MeHTHoro Komia. 

Bae ojiHmi HejocTaTKOM aioro cDocoda HBraeTCH dJiOKHpo- 
5 Bafiiie ^CTB nposjKTHBHoro OJEacta ixeMeHTBzaM pacTBopoi4, no- 
CTynanmo! b ^hjcbtpo:^ 30Hy cKBasHHH npa nerjeHTiipoBaHnn ko- 

JIOHEH OfiCajlHHZ TP7C5, BCJIMCTBHe BMBSmeifflH H HaKOimeHHH Bpe- 

isesBo zaK^opssassneTo narepgajia b HSKHefi (;ioeho3} ^cth ro- 
pitsoBTajiBHoro cTBOJoa npH sBaHET&sLHOfl ero npoTffEeHfloczH a 
10 ocSpaaoBamiA nyoxoT b Bepxaefl ^ctxi cTBOJia^ KOTopue saDOjmn- 

DTCfl JieUeBTBUM paCTBOpOU OPH IieiiieHTHpOBaHIUI odcajlHUZ 
JIORfi. 

HaEdojiee (bmsiczM no TexHOTecKoit cymaocTB k saflBJxaeMO- 

K!7 HBJDieTCE CBOCOd SaKaH^maiUSH CTpOKTeJEBCTBa CKBaHHHH c 

15 ropH30flTajn>HHU yqacTKor^ cTBOJia» npodjrpsHHHM b npoj^yKruBHOM 

nJiaCTCt .( Baker Hagbes, USA '^elcer Hugbes technology forum". 
Coru, 6-11 , 1991, c. 25-25) 

BittemranHfi b cedk cnycK b cKBaKany Ha KOJioHne otfcaninDC tpyfi 
XBOCTOBBKa c DpejiBapKTeJEbHO Dep^opgpoBaHFTHr.i $iun>Tpoa> paso(i- 
20 meBBe saxojioHHoro npocTpaKCTBa b 3 one npojQrKTBBHoro nJiacTa 
OT BBOiejiesaQBZ z oepeuesanmizcA c hbm Heopoj^TicBHux djibctob 
HapysauMH naKopauH h ueMeETzpoBaHHe kojiobhu odcaomux Tpyd 
wme XBOcTOBOKa c ^OBTpcx^ c D0M0Q£8) neMeHTnpoBO^oIl ?iy$TH« 

OCHOBH£Bd SeAOCTaTKOM dTOrO CBOCOda SBJSieTCSL TO, ^0 0 

25 Douomuo DBKepoB B cieMeRTBpoBaHHa HajKnaRepHoro icoja>aeBoro 
npocTpaacTBa ae D6ecne^HBaeTCH aaaexHoe pasodmerae sbkojioh- 
Horo npocTpaHCTsa b aoae nporo'icTiiBHoro imacra 0? BHoejieBa- 
QBX H oepeMesaraiaxcH c Em HenpojiyKTBBi&xx njxacTOB, ocodcH- 
Bo B nepezojEtHsx sobbx cTBOJia ckbisbhh c BepTHKamaoro kb 

30 ropB30HTaji2>H0e nanpaBJieHiie » BcneACTBue aenojiHoro saMemeHSH 
dypoBoro paosBopa iieMeBTBUu. 

I^OMe Torov BBRepK Bs-aa uasofi jmsa ae MoxyT BajiesRo 
nepeKpuBBTB KaaepHoaHue sohh, iconia bx jmaeliHue pasuepn 
iipeBHmaDT jimeflHHe paa-.epH noBepxaocTH ynjiOTEeHiW naKepa. 

35 3to ycyrydmoTCH b cKBaBBBax, bckphbuchx cjiadocaeMeHTHpoBaH- 
HHe DopoOT, lae BMera MecTO odBanu nopow, ocodeHBo, nocze 
npoMUBRB cKsazBHu H yxaJieBHa c ee ctckok KOJCbr^iaTaiuaoHHOfi 

KOpKB. 
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B ocBO^ HacTOAQero zsodpeTeam noJsoseHa aajia^ co- 
ajiaHna cnocofia saKainEBaHafl cTpoiiTe.^cTBa cKBaKHH, kotophS 
oc5ecneHHBaji 6u aajieHHoe pasodnerae npo;[;7KTi!BHoro DJiacTa 
OT BHrneJieEamax z npmgrKainrunx k aeijiy KeopojiQriCTiiBHux y^cTXOB 
5 opn Hajim b bzx 30H ocJiosBeHiiH dypeniifl jnodoro Bima h npo- 

THEeflBOCTH. 

PaCKpHTHB H306peTeHHH 

nocTaBJreHHaA ssma^ AOcnsraeTcn 761.8, htd b cDocode 
saKaimsaHES c7poi[Tejc»CTBa cxBaBsmi, BtuamcoieM b ce&i BCKpu- 

10 THe npoByfCTHBHoro njiacia, cnycK b yoTaiioBKy b cKsaRHHe ko- 
jioHHu odcajQHUx Tpj6 2 ZBOcTOBSUca c ^n2>TpoM c odecneneHEefdi 
nx rep^ieTOTHoro coeAHHefina ue^ny codoli,2 pasoCmeH^e aeiipa- 
jtyRTKBHUx T^cTKOB OT DpojiyKTiiBauXt corjoacRO aaodpeTeHBE), 
coycK B cKsaszay rojiohrh o6oajzHsx Tpyd h XBOCTOsaica c o^iuibt- 

15 poM ocymecTBraDT pasKeJCbHOt a hx repMeTHHHoe coejgiHeHse 
ocymecTBiiHErr b CKBasHse, npn 3tqm do MeaBmeH uepe o^ny els 
Tpyd xBOctOBHRa nepeA sro cnycROE^ b CKBazH^y npo^mmpynT c 
odpasoBaaaerj no MeHLmefl wepe jcsyx npojiojiBHiix ro5p k unman- 
pa^ecKHX KOHUOB c pe3B6aMi!, a nocjie cnycKa raocTOSHKa b 

20 CKBasHHy npognjiBHyio Tp70y pacumpffDr jvisi ycTaaoBKH xboctobe- 
Ra B cKsasaae n paaodueBnH aeBpoAyKTiiBBiix oJiacTOB m npo- 

AyiCTEBHHX. 

npe^Jiaraeuoe aaodpeTeHHe no3BOJweT 3a cner nciaaoHeHBH 

npnMGHeHEA ATO yCTaBOBtm XBOCTOBBKOB O OIUIbTpaEiUl KOKCTpyK- 

25 tqbbo - cjiosHKz pas&eABBzreAefi s nonBecmsc ycTpoScTB, a 
TaKse naKepoB juw pasofimeHM njiacTOB yupocTHTL 3Tn pafioTU 
n odecne^TB dojxee najiesHoe paaodmeHHe HenpoAVKTiiBHicc njia- 
CTOB OT npoAyKTHBHorD anacTO, a TaKse nepexpHTHe aoH ocjioe- 
fleaafl (KaBepa, odBajiOB nopojm, imcroB c aH0?^jcbH0 BucoRBr<s 

30 BHyrpnnJiacTOBHU aaBJieanen, BOAO-raso-npoOTJiemifi h j^pyrnx) 
jiDdoU npoTAsemocra. Ops 3T0m aazdoJOJimil agdbeKT AocTHraeTca 
B msmDEBSx cKBaBHBax z B cKsassHax c ropssoBTajiBmAS y^cT- 
ROM CTBOJia, a TaKse b tbx cjiy^ianx, Kor^a npoTHseHHocxB 
yKaaaHHUX nJiacTos z 3oh ae nosBOJweT aepeKpHBaxB nx naKepa- 

35 ME, a aeweHTHpoBaflHe ae odecae^BaeT HajieKKoro pasodmeafla. 

i^oue Toro, ycTaaoBi^ xBocroBSRa c diuaTpoM c noMOoiBD 
npogEHBHHX Tpyd no cpaBHeiuDO c HssecTHHrj cnocodoo, cor-iac- 
• HO KOTopoMy 3Ta onepauEH ocymecTBaHeTca uyreM izeMeHrnpoBa- 
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H2fl XBOCTOBHKa, D03B0J!lHeT CHHSBrL pQCXOJi UeMeHTa, OOKpZtSTh 
EP9MH Ha yCTHHOBKy, TEK K£K OTDajiaeT HBOdXOJimOCt'h B OSH- 

jianm 3aTBepAeBaH2ii nerieHTRoro pacTBopa z ncnojiLsoBaHm! 
jpiE 3Toro cnemiajQiBiix dpnnui pado^nx. 

5 3 OSJUM H3 BapEBHTOB BHIIOJIHefilDI £30C$pe7eK2IE DOCJie 

BCKpOTZH npoj^yicTHBHoro DJiacTa B cKBaKH!5; cnycKaDT xbocto- 
BEK c cHJEbTpou E ycTaHasJuiBaDT ero b upojiyKTZBHOM nJiacTe 
syreM opEHaTZH no aeHMeS uepe o^iHOfi opooiuaHofi Tpydu ops 
ee paonmpeHKfl k cveHRe CKBamaH, a saseu b cKBasany csjrcKa- 
10 2)T K0JI0HH7 odcajuHzcc TpycS* ptnrHCTf^ KOHeii ROTopofl pepcieTinHo 

COejQ3H5DOT C BepZHZU KOHIIGaa 2B0CT0BZRa« 

npejuiaraeMuil BapsaET BanomsKm zsodpeveniSH nosBOJiHeT 
ycTaEaBOHBaTB xboctobhk b BeodcaseHHorji CTBOse cKBaBHHU, djia- 
roj^p^T ^eMy odeoae^izBaeTCH HajiesEoe pasodmeHiie dpoj^kthbho- 
15 ro ojiacTa or sumejie^uaiiiHZ HenpojQTKTZBaiix ojiacTOBt opejioTBpa- 
maeTCH cyKeHne juaaMSTpa cRBamm a cBEsaeTOH paczoji odcaji- 
Bux Tpyd* 

B ji^iyroM BapsaBTe BmojiBeBBA BsodpeTeBZB b aa^mjie b 
cRsasBHy cnycRaDT ;iio npojiyKTJSBUoro luiacTa h ycTafiaBJiasaE}? 

20 KOJioBfly odcajifiux Tpyd, a saveM nocjie bckputbb npoj^yKTHBHoro 
BJiaoTa B Bero Kepe3 diy xojioBBjr cnycKaOT zboctobhx c $el}q>t<- 
poM E npB pacmzpeBiui dpo^bjibboK TpydK ycTaHaaJiBBapT ero b 
cRBazme, apB dxoM npopuiBQyio TpyOy npazaMaioT r cTCHKe hbs- 
Hero KOBixa xojiobbu odcajiHBX rpycS, odecneusaB ee repMeTH^- 

25 Boe coe^HBeBBe c xboctdbbrom* 

TaKofl BapaaHT BHnojiHeHBB no3BOJiHeT Hcno;rb30BaTi» HaBtfo- 
jiee opocTOfi, Buro;ziBi2fi b BajiesBUft cnocod ycTaBOBKB xboctobh- 

KOB C $ZJIIBTpaMH C BOMDIUBD BpO^aBJZBBUX Tpyd B TBX CJipWIX, 

RDvm B oponecce (JypeHHH cKBaszHH BCTpeiaOTCH njiacTH c aao- 

30 UaJlMD BHCOKBW! BHyTpHDJECTOBUM J^BJieHHeM, KOTOpHe D6HHHD 

oepeKpHBaOT npouesyTo^iHurAB KOJioHHaMS odcajiBHX Tpy6 sum 
KOJtOBBaMH - "jxery^KSMB". 

KpaTRoe ODBcaHse ^epTesefi 
J^pyTBB nejiH B npeffjymecTKi HacTOBiuero HsocSpeTeHm era- 
35 Byr noBBTHH h3 cjiej^ynaero ^leiajiBBoro onacaaHB npHi^iepoB ero 
BBnoJtaeBBB b opajiaraeumc ^epTesefit na Roxopux: 

fHT. I BsocJpaaaeT K0fdn;ieKT o(5opy;ioBaHBB aas cnycKa r 
ycTaBOBKH XBocTOBHKa c ^njthT^otA B cKBaaBBe; 
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$Qr.2 - ceHeme H-II Ha $jxr«l; 

QKT. 3-4 - yCTaHOBxCy XBOCTOBHICa C QEJIiTpOM B CKBaSHHe; 

GJST. 5-6 - BapzaH? ycTafiOBKn ZBOCTOBmca c OiuQ>Tpou b 
cKBasaHe. 

5 JqtwS BapHaHT ocymecTBueBna BsodpeTeaHA 

Qnocod saKamzuBaHmi CTpozTejiLCTsa cKBaszan samiErzaeT- 
CA B pasjxejiBBOM cnycRe b cicBasEBy Ji repueTiraROM coewsReEm 

BB7TP2 ee KOJEOHHH OCJcaOlHUX Tpyd Z XBOCTOBZKa C fiLnBTpOM. 

no Memniefi uepe OABy £3 Tpgrd zBocTOBHRa nepes csycKOM b 
10 cRsassHy npopumpycT c odpasoBasHeM no Mesunefi uepe jcsyz 
npojiojzBBBx rD$p B minimjQsis^ecKaz roehob o pB2i6Bm. npo- 
j^KTSBBufi DiiacT saiw BCKpusasoT, cnycKasT b Hero xboctober 
c fiEHLTpoM, nocjie ^ero npo^BuiB^iD Tpydy pacnmpHBT ajk 
ycTaHOBKH XBOCTOBHRa B cKBaiERe H pasodQeBES BeDposyRTE^ 

15 HHX DJiaCTOB OT OpOAyKTBSHUX. 

B C00TBe7CTBBi3 C 0;ZIBBM £3 BapBBHTOB BIIDOJIHeHBB CDOCOCSa 

Docjie BCRpuTBB Bpo^QTKSsnBBoro ojzacTa B CRBaxuuy CnyCKEUDT 
XBocTOBBK c wzjihipm B ycTaHasjiBBaK)? ero b dpoj^ktbsbom 
imcTe nyreM npHsaTBH bo MeaBmeit Mepe ojxaofi BpoQBJiBfloft rpy- 
20 du npa ee paciimpeBBB k CTSBKe CRBasBHH. Sareu b CRBasBsy 
csycKaBT BOJioBBy odca^BHX Tpyd, BsaBBB icoaen oosopofl repjie- 

TBqBO COeSBHBE)? C BCPXHHM KOHHOM XBOCTOBZXa. 

B cooTBeTCTBBH c jxpjTm BapBaETOU BmojmeBBB Bsodpe- 
TeHBH BBa^qane b ciCBasEBy BpomyKTBBBoro luiacTa cnycxa30T 

25 B ycTaHaBJEHBaiaT KOJiOHBy odcasHZS Tpyd* 3aTeM nocjie bcrphtbh 
npojiyKTHBHoro luiacia b aero ^epes OTy KOJioHHy cnycKaDT xboc- 
TDBBK c msjiBTpQU z BpH pacHiBpeBBB spo^BJiLBOfi Tpydu ycTaoaB^ 
jasam ero b cRBasBHe* npoQZJiBBys Tpydy npa 3tom cpBSHMaDT 
K cTeBRe BBzaero Koana rojiobbu odcajiBHX Tpyd, odecoe^aiBaji 

30 ee repieTB^oe coe^usaeBBe c xboctobbrou* 

Cnoood ocsrmeoTfiBBDT c douoqbs) ycTpottcTBa, BKJismix;ero 
b cedfl ROJioBBy dypamaHX Tpyd I ($Br.I), KOJioBay odcaABHX 
Tpyd 2 (oar^S), xboctobbr 3 c nepoopBpoBaHHHU ©amTpoM 4, 
coeOTflBeMnS c kojiohhoS dypaniiHHX Tpyd I c naaomBD nepescojUJH- 

35 Ka 5 a nepeaojiBBRa 6. IlepexoAHBR 5 (doseiieaT, coejUBHHBXiaiH 
Tpydu c pasBBMB jiaaMeTpauB) BueeT aepeiAU^ b BBiz^e cejvia 7 
a sBDOBoro Rsanaaa 8 (cBr»S}» pasjxejiaiDniyiD bojioctb xboctobe- 
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Ka 3 c §JiJiLTpoM 4 n KOJUOHHU oOcajiflux Tpjrd 2« nepeBOjiHHR 6 
(sHT.I) cHa6Bea KJianaaoM 9» oepeKpHsa^HiHrj KaBas 10, cood- 

mmSSH DOJIOCTL KOJIOHHH djpmHHX Tpyd I CO CKBaSHflOit II E 

cjiymnjwf! juia sanoJiHeKiia hojiocth kojiohhh 07Ph;i£hhx Tprxi I 
5 cRBasasBofi ssokoctlk) spE CDycKe KOf^noHeHTOB yc!rpo;1cTfia b 
cRBasHRy II. Ho MeRBmei! Mepe cwsl z3 Tpyd 12 XBOcroBHica 3 
3unojifl9Ha npodbzJZBBol! c do i^eaLmeS Mepe ^tmh ddojiojilrh!^ 
rofpauH 13 (QJir*2)» paccojioseHHim coMMeTpinflo OTHOciireJCr- 
BO nenrpajiBBoS och rpydu 12 » 2 izmmmpracKsun xosnaMB c 

10 pe3B<3aMZ (na dzr.I ae noRasam)* FocpH 13 Bpo$HJ![Bmx Tpyd 
12 sanoJiHeBU repMeTHszpTxsiiefl nacroJ! 14. Ha KOBiie csuziTpa 4 
ycTaaoBJieH neETpaiop 15, odecne^zBanoifi QeBTpapoBaBBe $iuilt- 
pa 4 OTKOCZTCJIBBO cxeBRZ CKBanmu II« 

B cjzy^e opoxosTieBZH cRBasBBH II nepsa secpcuiyKTBBRue 

15 jriacTKH B ee ropHBOHrajraflofl tocth hjih'potom c sthmb jniacT- 
Kai^ KaK noKasaao aa ^•l93,4, nepqpopaiQiOBBHe OTBepcTiia 16 
$BjiLTpa 4 saKpuBaoT sarqymRaMZ 17 aa xaua^ecica paspymaeuo- 
ro MaTepBasa. aanpsMep, uaraaa. npognaBue Tpyda 12 pacno- 
jiaraDT aa cooTBeTCT^ymiHX y^cTaax XBocTOBHKa 3 c ©iltibtpom .4 

20 SJDi pa30c3^eBBa opojicyKTBBaoS ^ctb aposyKTBBBoro macTa IB 

OT aeDpOffTKTBBBOfl, a TBRBe AJZH COejCBBeBBB ZBOCTOBBRa 3 c 

KOJioaaoS odcajcaux Tpyd 2* : . 

B ycTpoflcTBo BxoOTT TaKSB pa3 BajiMeBaTejii 19 (oar.S), 
BCD0.*iB37e?iHS juH BHDpaBJieaiiH ro$p 13 upopsjcBaux Tpjrd 12 

25 nocjie isx pacmBpeBaa. 

CnococJ ocymecTBOTDT cjiejijmm odpasoM^ B npraiecce (5y- 
peaoa cKsaBBBU II (qbt.I), aepejx scRpuTaeM npojorKTZBaoro 
njBCTa 18 1 BSBecTBHua npBeMa^i>a'B3DJ(3sp;yz)T Bce aecoBMecTmtHe 
no ycjiOBBBU dypeaaa djcbctu, pacnojioaeBBHe Birae npojsjFT^B^ 

30 aoro 18^ a nocJie bckphtbh noc;ie;^ero a npouHBRa ctbojib 
cicBasHBU II B aee cayc£as>T aa aojioaae dypsjiBazcc Tpyd I 
ZBOCTOBBR 3 c BpeAsapBTeJi&ao nepiopapoBaaaarj! fiajEbTpou 4, 
coejmaeHHHfl c rojiobbo2 dypajiBBHX xpyd I c nc»;ioniBD nepexon- 
BxiKa 5, npoobajn^BHX Tpyd 12 a nepsBOAanKa 6. nep^opauzoaaue 

35 OTBepcTBB 16 QiuiBTpa 4 aaKpuTH sarJiymEaua 17. 

nOCJie HOCTBSeBBH ^BILTpOlf 4 SadOA CKBaSBBU II B BOJIO- 

CT2 npo^BJi&BXQC Tpyd 12 saica^o^ npoiSHBO^o^ zajucocTa oo- 

jiaBJieaaSy aeodxojiariDe jum. BHapasjieaHa nposojiLBUZ 
roop 13 a npasaTaa CTeaoa ipyd 12 k cTeaae cxsasaaH II 
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(QHr«3)9 odecne^iEBaH cofi&!ecTHO c repMeTJOHpTEnneSi nacToii 14 
rep^seTB^Hys) hsojihiihs hsbpojcththbriuc y^^ctkob cpojiyxTHBRoro 
DJiacTa IB. 

3aTeM KOJioHHT CypSyTBHEx Tpy6 I (5iHr,I) HiiecTe c nepe- 

5 BOJlHfiKOM 6 0TBBHH?IB3PT OT BCpXHSX DpOgH,TT>ffifX Tpyd 12 II BOil- 

HBuasT 113 cKBasHHH II, BpacoeAHHHDT K KsS paBBasiJieBaTejEB 
19 (^.5) 2 CHOBa cnyczasrr b cKsaHBHy II ao Bxojia b Bep:(- 
HEE3 "qacTL iipo$aJiLHax Tpyfi 12 ($zr,3). Bpamaa KOTOHEy CypEJii- 
Bux Tpyd I BuecTe c paaBa JTTine BaiejieM 19, nponsBojiHX oroh^- 

10 TejiBBoe B£inpaBJieHEe roop 13 h mioTHoe BpasaxBe cTeHOK npo- 
feyjrT.miT Tpytf 12 K cTeHRBu CKBasxiflH I« IIpB dTOM repueTBanpyx)- 
zqsLS nacTa 14 ($Hr,2} odecne^msaeT BsaesByK) repjieTBsaiiBS) 
saTpydHoro npocTpaacTBa cKsasBHU II, 

J(aJiee KOJtOHHy dypnJiBHHX Tpy6 I c pasBajOQesaTejieM 19 

15 (gBT.S) DOSHBMasT 113 CKBamHU II B cnycjcasT b see kojsdebj 
odcajz^HHX Tpyd 2 (qpzr.S) jio bxojubl ee BBsaero KOHoa BHyrpL 
BepxHHX npo^oBHECC Tpy6 12 c odpaaoBaaze^i sasopa 20 uem^ 

3TBM KOBHOM, CBJUtM 7 B CTeHKaMB BepZBZX npOTOBJILBUX Tpy6 12. 

3aseu b CRsasHBy II cdpacsBaDT mapoBofi xnanaB 8, KOTopufi 
20 cajiBTca b oejpio 7, pa306maH BHyrpeHHBe dojioctb XBOcTOBBKa 3 
B 06CBM0& KOJioBEH 2, IIpoBSBOwT 3aKaw neueBTHOPO paCTBD- 
pa ^epes KOJioBBy odcajiBmc Tpyd 2, nocjie nero onycicaiDT ee 
BBSHB& KOBen jj^o ysopa b cyBeaBe b nepexosBBRe 5 (9Br«4) , 
BtOocjie sasBepjiBBaRBA qeueBTBoro paotCBopa, pascSypBsacT 06* 
25 paaoBaBOTBscB BsyTpB icojuohbu oOcasaux ipyd 2 aefjeHTHyo Bpo6- 
IQT (ae noKaaaaa), maposoS Rjianaa 8 b cemo ?• 

B cJiy^e ycraHOBKE b ftajCBTpe 4 speMeHEHx aarjiyraeK 17 
(dbjT.I) nociiejiHBe paspymaDT aaiQ^^iiCoa b Hero pac^eTHoli nop- 

HBB KBCJIOTH ($Br.4)« SaTeU npOBSBOJUIT OCBOeHBe CKBaBZHU II. 

30 B Tex oji^iasai^ mvjia DpoxyRTBSBKa njnacT 18 BCKpuBasr 

nocJEie ccycKa kojiohhh oficajiHHX tpyfi 2 (aanpBLsep, BpoMesyrro^- 

HOfi B2IB BRCOJiyaTaiXBOBBOfi) , TO XBOCTDBBR 3 yCTaRBBJIBBaDT 

nyreu BpnaaTBa cTeaoR Bepornnx npo£BJiBHHX Tpyd 12 r sayT- 
peBRBM CTeHKau EBSBero Roana rojiobbh odcajiHux Tpyd 2{g73^.6). 
35 Juw 3Toro c y^eTOM seca XBOMOBBRa 3 b §BJn>Tpa 4 pbctot- 
HHM nyreM onpeAejiHioT HeodxojiBuyD juxaay sepxHBX npo9BJQ»HUX 
Tpyd 12, c Bouoiuo ROTopux Oynyr bx yctaaaBSBBaTL* Ha ROBiie 
cuuiLTpa 4 RpSBHT CaciuaR 21 (gdbt.S) c cejosoM 22 bob mapoBOii 
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KJianaH 23 z orpaEs^raseM 24, npenoTBpssaasmsn nepeuemeBne 
KJiauaHa 23 b ocJpaTHWJ HanpaBJieHBH. liHTepsaji kojiohhu oflcaji- 
HHX Tiy(5 2, 3 KOTopoM mojizbh ycTaflaBJiHBaTB npooajibHHe ipy- 
6h 12, KajmdpyBT pacmEpHTeJueM (na cjsr. He noKaaafl). Saiew 
5 K KOJioHfle dypjwiBHHX Tpy<5 I Dp2coeaaHHK)T pasBajUiiieBaTejiB 
18, coeOTHesHHli c mumEapH^ecKOS ^ctld 25 BepxHeii upogzmr- 
Hoii TpydH 12 xBocTOBHKa 3 c noMomiiD JieBoIi pesBfiH 26, cnyc- 

KaDT CKOMnOHOSaHHHfl TaKHM 00pa3O?J HHCTpyMeHT B CKSaHBHy II 

• (?uar.5) IS npoMHBaOT ee, nocae ^ero cdpacuBaw mpoBofi KJia- 
10 naH 23, nepeKpHBaa nps ^^m oTBepcTze b ce^e 22, n saraH- 

KOfl npOMHBO^HOa KTOKOCTH B DOJIOCITB XBOCTOBHKa 3 H ^HJILTpa 4 

coBJiaDT B HiEX saBJieHHe, HeodxojiHMoe wsi onpeccoBKB Boefi 

KOLfflOHOBRB, DOH TOfiCTBBeM KOTOporO 0«HOBpeMeHHO BUnpaSOTDT- 

cfl ro$pu 13 Bcex npocauttHHX Tpyd 12, KOTopue 6wm bkjiktohh 
15 B KOimoHOBKy odopysoBaHHH, 3 pesyjiBiaTe SToro cTesKH Bepx- 

Hzx npogsuiiHKX Tpyd 12 njioTEo npaamaaOTCff k cxeHKe HHsaero 

KOHEa KOJioHHa odcaaHHX Tpyd 2 (our* 6). 

3 cJij^e BKMJ^esjM b KOwnaHOBKy nporoHJEBHHX Tpyd 12 jsm 

pasodmeHBH HenpojQrKTHBHHX rumcTOB {$Er.3) zjm BHnojmeHHH 
20 Bcero oiuiBTpa 4 h3 npooHJttHHX Tpyd 12, kbk noKasaso Ha ga- 

lypax 5 fl 5, TO cTeflKE 3thx ipyd 12 Tajcse aaoTHO npinsHMaDT- 

Cfl K CTBEKe CKBaHHHH II. 

HaTHKemeM a nocaaKofl aHCTpyMeara npoBepaiDT ycTottro- 
BOCTB ycraHOBKH XBOCTOBHica 3 c ©EitBTpoM 4 Ha oceBoe cweme- 

25 HBe. SaTew BpameHHew kojlohhh dypHJiBHux Tpyd I c pasBaMe- 
BaTBJieM 19 BDpaBO BHBHHTOBaDT DocJieflRHfi US omoiH^piwecKoro 
KOHoa 25 BepxEca npo^aaoiHOfi 12* QjiHOBpeMeHHO HHSHHe 

Bajmqymae oJieMBHTH 27 pasBaJoneBaTeJifi IS, noMHwaHCi BBepx. 
pa3BajiHioBHBas)T peatdy 26 iiajiiiflWpOTecKoro KOHna 25, yaejiH- 

30 xrrmflg ero BHyrpeHHJttS jiMMeTp. 3aTeM HHCTpyweHT noflaioT bhh3 
c ojiHOBpeMeflHott npcwiHBKoa H BpameHzeM ero anpaBO, b pezyxb- 
TOie ^ero npoacxoroT j^a^aHeflmee pasBanmoBmaHfle naraH^pH- 

TOCKHX KOHUOB 25 H SepXHUX DpoqfHJIBHHX Tpvd 12 RHSHHMI5 SaJIIr- 

nyTOHMH 3JieMeHTaMB 27 fl BepxHHMfl 28, mJiemmm CojnmSi jiaa- 

35 MBTp, HHSHBe. 

no OKOHTOHEH pasBaJMOBUBaHHH npoSazBHHX Tpyd 12 zx 
H^ecTe c KOJioHHofl odcajiHHX Tpyd 2 onpeccoBHBaK)T na rep^e- 
THTOOCTB cosjiaHHeM B Hzx ffiBJieHafl. npa OTCyrCTBilH repMBTH^ 
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HOCTO pa3Ba;imo2UBaHise bobtophdt* 

3 CJiy^iailX BRm^BZSl B KOMOOHOBKy XBOCTOBHKa 3 HJin 

$jun>Tpa 4 jiODOjmTejcbHUX bpo^hjibhux Tpy6 12 ($iir,3) zjm 
BHnoJiHeHiifl Bcero s-ujcbTpa 4 e3 npo$HJiLfiHX Tpy6 12 (±:n?»5,6), 

5 nepSopaxizoHHue oTBepcTOS 16 saRpuBam ^avJS^mKam 17 us 
zuMH^ecKH paspymaeMoro iiaTepBajia, ROTopne noose saBeaneHiiH 
paOoT no ycTaaoBKe ZBOCTOBHKa 3 c oiuiltpom 4 paapymDT 3a- 
Ka^ofl cooTBeTCTBynaero xiaMpeareHTa. 

npoMHnaeEEaH npasMeHiosocn 

10 npejujmTQeMHfi cnocod DosBOJOHeT HajiecHO pa30dmaT2> npo- 

T^imrftmjti juiacT 07 Bumejieacanuoc EenpojcTKTiiBHUz aoiaoTOBt a 
lajcse OT npmHKaKima k aeMj 2 iiepeMezasiiiHxcH c sm jiffjTzx 
aenpojorKTHBHUX ytjacTKOs CRBassHH dea aeBearapoBaHHa $bjilt- 
pa-*XBOC70BEKa. DpB 8TOM ynpoioaeicH TemoJiorjia ycTaHOBRn 

15 XBOCTOBELKOB C ^JillBTpaMB II CHUEaSTCH SaTpaTH Sa C^eT HCKJI» 

qenzH KOBCTpyKTZBHO-cJxosBUX pa3%eAaHZTejze& b no;[(BecHUx 
ycTpoficTB, npar^efifieMmc spa ycTaHOBRe xboctobbrob, a vaKse 
neMeHTBpoBaH3SH bz, KOToporjy coByrcTBysr aBapan z bbtpbtu 
BpeueHB Ha osjoaKiie saTBepseBaHHH neMeRTHoro pacrsopa. 

20 KpoMe Toro, speAJiaraeMufi cnoood oosBOJiaeT pacmKpBTB 

odjmcTB ero npnMeaeHHa, vaK kbr or taoBST Cmj> acnojiLaoBaH 
RBK B DdcaEeHEorii, TaR B B Beo6caseBHOM CTBOJie cRBaazHu, He- 
aaBBCHMO OT BaJIBHHH BOB BOrJIOQeHiXR npouuBo^ofi sroiKOCTg, 
BOjiOBpoHBJieHBfi, H DpaKTHTOCRB 6e3 cymecTBeHHoro yueHitceHHH 

25 ABanfleTpa cxBaxHHH. 
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SORSyJlA H30EPEIEBHH 

1. CnOCOd SaKaHVI^HHH CTpOHTe^CTSa CKSaKZHU, BKJm- 

qansES 3 ceto BCKrairne npoflyKTHSHoro nmcra (18), cnycK b 

yCTEHOBKy B CKBaSBHe (II) KOJIOHHH OdCajlflHX TpyC (2) K XBO- 

5 cTOBEKa (3) c ^auttipoM (4) c ofiecneieHBew ex repMexiraHoro 
coejiHHeHBa wew codofi, n paaoetoeaKe HenpoflyKTHBHHX ynacx- 
KOB OT npoayxTBBHHX, 0TJiHiaj>mHficH leu, ^0 
cnycK B cKBasEHy (II) kojiohhh odcaOTBX ipyC (2) h xboctobe- 
Ka (3) c fmaipoM (4) ocymeciMflj)? paaaejaso, a hx repwe- 

10 TiriHoe coejwHeHHe ocymeCTaraBT b cKBaaMe (II), npa'BTOM 
no MeHsmell taepe oaay as »P7d (12) XBocTOBmca (3) nepeB ero 
cnycKOM B cKsaKBHy (II) npopwinpyOT c o6pa30BaHne)4 no ueuh- 
me& Mepe jsbjz npoflOjaHHZ ro$p (13) z naniHj«)iraecKHX koh- 
UDB (25) c pesLdaMH (26), a nocjre onycKa XBOCTOBHica (3) b 

15 cKBaHHHy (II) npo$MiMyiB •rp7<5y (12) pacmHpjror bjw ycTaHOB- 
KH xBocTOBHKa (3) B cKsasHHe (II) H paaoOoieHHa HenpoflyKWiB- 
Hux n;iacTOB ot nposyKTiiBHHX. 

2. (Jnocod do n.I, oTJiHieBmaflca lew, vso 
nocjie BCKprara nposyiCTHBHoro naacia (18) b cKBasHHy (II) 

20 onyciaiDT xboctobhk (3) c gprawpoM (4) h ycTaHaBaHBaDi ero 
B nponyKTHBHOM DJiacTe (18) nyreu npHsaTHfl no Meaimea wepe 
ojiHoC npocQHXLHOfi ipycSH (12) njffl ee pacmapeBHa k creHKe 
cKBaram (II), a aaieu b cKBasray (H) cnycKaiw KoaoHHy o6- 
csxaa. Tpy<3 (2) , HHsaaa iwaeu KOTopaC repMeiflqao coenzamc 

25 c aepxHEM Koaawa XBOcTOBBKa (3). 

3. Cnocofi no n.I, oTJiHHaBmaiicfl tbm, ^o 
BHa^ B cKBasuffly (II) cnycKasw no npoayKimHoro miacTa 
(18) a ycTaaaBaHBaDT KoaoHHy odcajiina Tpjrfi (2) . a saTey. noc 
ae BCKDHTHH npoflyKTHBHoro ' HJiBCTa (IB) B aero ^epes siy 

30 Ko;ioHOT cuycKauT xboctobbs (3) c esKMpow (4) a npa pacma- 
peaaa nooQBHJii,HOfi Tpy<J" (12) ycTaHaBJiHBanT ero b cKsara- 
He (n)*, npa aroM npofajaHyp rpydy (12) npaazMaiDT k cTeKKe 
Hasaero aoaoa kojiobhh odcaaHHX Tpyd (2), odeoneHHsaa ee 
rei£ieTH<iBoe coeOTHeaae c xboctobbbom (3). 



Ktmxmwm 




WOf5m347« FCT/RU93/00173 




wo 9Sn347« FCr/RTI93/00173 




FIE.B 



INTERNATIOKAJU SEARCH REPORT 



Ipicratiimt appUaboa Ne. 

PCT/RU93/00173 



A. CLASSIHCATION OF SUBI^ MATTER 

Int. CK5 E21B 43/10 
Acoordiog to IctgntiioiBi PiKOl QmificitiQn (IFQ or to both nuioari duaficnioii and IPC 



B. FIELDS SEARCHED 



MtCBVWB docasMsuboa acatched (dtittficitwaaytim followerf by cbaaineaooaaynbob) 

Int. CI .5 E21B 43/08-1 19,E21B 33/124.33/13-16 



OocuacaaiiQa aaafchad ether dna Btaisafli docsaeatiaea t» the cnesi lhat ench doatoeaia arc tnduded to iht fields scaicbcd 



EkcseaicdBa base coaaaliBd diiriflf iheiaKfBaiao«al8cafcfa(Damefdatthaaaaad.wlmpmMUc8cafchma eaed) 



C DOCUMENTS CONSIDERED TO BE REUBVAKT 



Catt|ory* 



Gtatioii of dacMBcaUwitb tDtfotiOB, wbere appcopciaie. of the idtviBt pastaces 



Relevant lo dain Ho. 



SU, A1, 1263818 (Bsesojuzny nauchno-issledo-vatelsky 

I proektno-konstruk-torsky institut po osusheniju 
mestorozhdeny poleznykh iskopaeinykh, spetsialnym 
gomymrabotam. rudnichnoi geolgii i marksheiderskonuj 
delu), 15 October 1986 (15.10.86) 

US. A. 4714117 (ATLANTIC RICHFIELD COMPANY); 
22 December 1987 (22J2.87) , , . 

US« A* 3477506 (B.C. MALONE)» 11 Novenber 1969 
(11.11.69) 

US. A. 4976322 (G.S. ABDRAKHMANOV et al.). 

II Decesiber 1990 (11.12.90) 

SU. A3, 1813171 (TATARSKY GOSUDARSTVENNY NAUCHNO- 
ISSLEOOVATELSKY I ROEKTNY INSTITUT NEFTYANOI 
PROMYSHLENNOSTI) 30 April 1993 (30.04.93) 



1-3 

1-3 
1-3 
1-3 
1-3 



nn FonbcrdoaBDettsanliatcdiiitheoDitiBvatiaoafBaC See point Ihinty inoex. 



iMvOKnoipabUiaadiriarteiaimttiMUl Oliag «iMarH|»iliy 
dait aai a« to eoalUfi v(ih (ha appttcatlaa h« ckad ID eadtcMod 
the ptadpto at ihierT aadntytof iha toveaitoa 




Date of the ac&ial«otBplc«oa of ibe inareadooil 

3 March 1994 (03.03.94) 



Date of Baittif of tlie imtfwtiQoal acerdi 

31 March 1994 (31.03.94) 



Name and ttaBiaf addicaa of Ac ISA/ 

ISA/RU 
FaoiaileNo. 



AaltaBrised oAicer 



TdcplMoeNe. 



Form PCr/ISA/210 (iieaMd sheet) Uoly 1992) 



INTERNATIONAI^ SEARCH REPORT 



tntemttiooai appliciiioa Ho. 

PCT/RU 93/00173 



CCGomiouaiioii). DOCUMENTS CONSIDERED TO BE RELEVANT 



Ctiegonr* 



Gtiiioo of docoDcm. with iDcScitioo. wbcit •ppreprisie. of tbe retevnn puugei 



Rdevaat to daiQ No. 



A 
A 



US. A. 3865188 (GEARHART-OWEN INDUSTRIES INC.), 
11 February 1975 (11.02.75) 

US, A. 4248302 (OTIS ENGINEERING CORPORATION), 
3 February 1981 (03.02.81) 

US. A. 4230180 (WESTBAY INSTRUI^OTS LTD.) 
28 October 1980 (28.10.80} 

SU, A» 829882 (NAUCKNO-PROIZVOOSTVENNOE OBIEDINE- 
NIE PO TERMICHESKIM HETODAM OOBYCHI NEFTI), 
17 Nay 1981 (17.05.81) 

SU. A. 663825 (KRASNODARSKY GOSUOARSTVENNY NAUCHNO- 
ISSLEDOVATELSKY I PROEKTNY INSTITUT HEFHANOI 
PROMYSHLENNOSTI MINISTERSTVA NEFTYANOI 
PROMYSHLENNOSTI SSSR), 25 May 1979 (25.05.79) 



1 

1-3 
1 

2.3 



Fona PCr/ISA/210 (ooBiintuiioii of seoood sheet) (July 1992) 



OrqST 0 MKI17HAFOJ2HOM aOMCKB 



^/ftuss 



IS3/00X7:-. 



A- ZMCCMmmm HPEIIMETA V{30BPETEHMil:E2iB 43/10 
CorjiacHO MeMVHapoAHOH naTeKTMofi RJiaccHtpMKauHH (MKM-5i 



5. OSnACTK notiCKA 



Jlpyrafl npoeepeHHaa AOKyMeHTauHa b tor Mepe, 
HeHa t) noHCKOBue noA6opKH: 



P KaKOd OH& BKAK-l 



HHC 6a3H ecjm poaKOMHO, noHCKosue TepMMHu): \ 



C. aOKyMEHTK, CWTABWaWKCH PEJIEBAHTHUMM 



Karero- 
PHS «j 



CounKM Ha AOHyMOHTU c yKadaHHew, 
B03M0KH0, peneBauTHUx HacTaH 



TAe STO 



Othochtcii kI 
nvHKTy No . I 



SU, Al« 1263816 (Bceco»3HuA HayMHo-Hccna- 
AOBarejibCKHfi h npoeKTHo-KOHCTpyKTop- 

CKHft HHCTHTVT HO OCymaHHIO MGCTOpO*- 

AOHHA nanesHMx MCRonaaHUx* cneuHasb- 
HUM ropHKM pa6oTaM. pyAHHHHoft reo^o- 



1-3 



nocjieAywQHe AOKyMCHTu yKa- i — 
saHu B npoAOAmeHHM rpa4>u C i i 



AaHHue o naTCHTax-aHaAo- 
rax yKasaHu b npHJiomeHHH 



* Oco6ue KareropHH cchuxoMMux 

AoicyMeHTOB r 
"A" -AOKyMeHT. onpeAeJiHwmMR o6- 

mH ypOBOHb TeXHMKH. 
-DOJiee paHHHfl AOKyMOMT, HO 

ony6JiMKOBaHHufi Ha Aary 
MesAyHapoAHoft noAaMH hxm 
nocjie Hee. 

-AOKyMeHT, OTHOCflBHflCR K 
yCTHOMy paCKPUTHB. 9Kcno- 
HHPOBaHHIO H T.A. 

-AOKyMeHT, ony6jiMKOBaHHUA ao 
AaTU HexAyHapoAHoft noAaHM> 
HO nocjie AaTU McnptajaMBae- 

MOro nPHOPHTBTa. 



»0" 



T -6oJiee nosAHHA AOKyMBHT* 
onydxHKOBaHHun nocjie 
AaTU npHopHTeTa h npH- 
BeAeHHUft Aaa noHHNaHHR 
M3o6peTeHH]i. I 

X -AOKyMeHT, MMeKJiiHA Haw- I 
oo^ee 6jiHBKoe OTHoaeKHe* 
K npeweTy noncKa. no- j 

pOHanHft HOBHSHy M H306-- 

, peTaTejii»cKMfl ypoBOHb. ' 
I -AOKyMeHT » nopoHaaHR h3oI 
6peTaTejibcxMA ypoBeni. b1 

COHOTaHHH C OflHMM HJIH t 
HeCKOAliKHMM AOKyMeKTBMHl 

TOft Ke KaTeropHH. I 

'&"-AOKyMeHT, ABJKAKnaHHCfl ! 

naTeKTOH-aHanoroN. ! 

I 



HaTa AeHcTBHTeJUbHoro aasepoe- 
HHR MeMAyHawjAHoro noHcxa 
3 MapTa 1994 (03.03.94) 



HaMMeHOBaHMe m aApec MexAyna- 
POAHoro noMCKOBoro opraHa: 

BcepOCCHHCKHfl 
HayMHO-HOCJieAOBaTeAl>CKHH HHCTH 

TyT rocyAapcTBeHHOA naTOHTHofl 
9KCnepTH9ll. POCCHR, 121858. 

MocKBa, BegegKOBCKaa Ha6, 30-1. 

»aKc (09S)243-33-37,TejieTaiin 114818 HOIIAIA 



AaTa OTnpaBKH HacTOHsiero or- I 
HCTa o NexAyHapoAHOM noHcxe ! 
3/ Mapra 1994 (J/. 03. 94) ' 



YnoAHOMOMeHHoe jihuo: 
B.FpHmaHOB 

Teji. (095)240-58-88 



*opMa PCT/ISA/210 (btopok jjhct > Kumh 1992) 



OTHET O NEXAymPOAHOH nOHCKE 



PCT/RU 93/00 172 



C. cnpOAOJiMeMMe) JIOKYMEHTU, CHVITAKIUItiECjSI PEJIEBAHTHUMH 



Katero— 
pMii «) 


CciiflkM Ha AOkyrteHTU c ykaBaHnen, me »to 
BOsnoMHo, pe^etaHTHiix nacTeA 


Othocmtcji k 
nyHkry No. 


V 
T 


US, 


A, A714U7 (ATLANTIC RICHFIELD COMPf^ 








NY), 2g Aeka6pi» 1987 (22*12.67) 






Y 


US, 


A, 3A77506 (B. C. MALONE) , 11 MOadpii 


1- 


-3 






1969 (11.11.69) 






V 




A, A976322 (G. S. ABDRAKHMANOV n Apy- 


1-3 






PMs), 11 AekatfpM 1990 (11. 12*90) 






n 


su, 


A3, 1813171 (TATAPCKMW rtXyHAF^CTBEH- 


1-3 






HUd HAy^^O-MCCJlEAOBATEJIbCKim M rVOEK** 










THUn MHCTHTyr HEOTflHOn RPDMUUIJlEHHOCTk 


\ 








30 anpMfi 1993 (30.04.93) 






A 


us. 


A« 36651 BB (6EQRHART— (UJ^M INDUQTRTPQ 


1 














P' 


us. 






'3 






RATION) • 3 40BDAJia 1961 f03 Ai) 






A 


us. 


A, 4230180 (WESTBAY INSTRUMENTS LTD.) 


1 








28 okTflApa 1960 (28.10.80) 






Q 


su. 


A, 829882 (HAy4HO-rV>Ol13B0flCTBEHH0E 


2f 


3 






OBIEJIHHEHHE HO TEPMHMECKHM METOjlAM 










AOBUHVI HE0TM), 17 Han 1981 (17,05.61 








su. 


A, 663625 (KPACHOAAPCKm POCyAAPCT- 


2 








BEHHUn HAySHO-MCCJIEJlOBATEJIbCKm H 










nPOEKTHun MHCTMTyr HE^Tmm rv>OMUiu- 










JIEHHQCTM MMHECTEPCTBA HEOT^HOPi RPO- 










MUDIJIEHHOCTM CCCP), 25 nan 1979 










(25. 05. 79) 







4»opna PCT/ISA/210 (npoAOraeNMe iToporo AMCTa) (MWAb 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
InteroatioDai Bureau 



INTERNATIONAL APPUCATION, PUBUSHED UNDER THE PATENT COOPERATION TREATY 

(PCT) 



(51) International Patent Classification^: 
E21B 43/10 


( 

Al 

{ 


[11) International Publication Number 

WO 95/03476 
43) International Publication Date: 

February 2, 1995 (2.2.95) 


(21) International Application Number: 

PCT/RU93/00173 

(22) International Filing Date: 

July 23, 1993(7.23.93) 

(71) Applicant (for all Designated States except 
for US): TATAR STATE SCIENTIFIC- 
RESEARCH AND PLANNING 
INSTITUTE OF THE PETROLEUM 
INDUSTRY (RU/RU); 32 ul. M. Dzhadniya 
[unclear], Bugulira 423200 (RU) 

(72) Inventors; and 

(75) Inventor(s)/Applicant(s) (only for US): 
ABDRAKhMANOV, Gabdrashit 
Sultanovich [RU/RUj, 66 uL Gogolya, # 
71, Bugulma 423200 (RU); IBATULLIN, 
Rustam Khamitovich |RU/RU], 66 uL 
Gololya, #49, Bugulma 423200 (RU); 
ZHZHONOV, Viktor Georgievich 
[RU/RU1, 


66 111. Gogolya, #75, Bugulma 423200 
(RU); JUSUPOV, Izil Galimzyanovich, 66 
uL Gogolya, #61, Bugulma 423200 (RU); 
KhA^^T•YANOV, Nigamatyan 
Khamitovich [RU/RUJ, 65, ul. Kalinina, 
#60, Bugulma 423200 (RU); ZAIPfULLIN, 
Albert Gabldullovich, 1 ul. Saydashova, 
#117, Bugulma 423200 (RU); 
'AiikuijjLJLn, Kasnau luiasanovicn 
[RU/RU], 20 Radnitseva, # 40, Al*metevsk 
423400 (RU). 

(74) Agent:SOJUZPATENT, 5/2 ul. IPinka, 
Moscow 103735 (RU). 

(81) Designated States: BR, CA, JP, NO; US, 
European patent (AT, BE, CH, DE, DK, ES, 
FR, GB. OR, IE, IT, LU, MC, NL, PT, SE). 

Published 

IVith international search report. 


(54) I me: iyul i tlUD UF FINISHING WELLS (sic - as provided in English in original 
patent application] 

(54) Title [translated from Russian]: METHOD FOR WELL COMPLETION 

[see Russian original for figure] 
(57) Abstract [sic - as provided in English in original patent application] 
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(57) Abstract [as iranslaiedjrom Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
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manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by interaiediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing fomiation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rxDck, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones fi-om the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
{Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 nmi) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already fonned, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the precedmg string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an akeady cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthennore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent perfonning the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string, 
hi addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assembUes for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake,, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered. 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — ^borehole annular space in the producing formation zone fiom 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the armular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
eflFect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into flie well and it is placed in the producing fonnation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

hi another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the foraiation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. . . 

Brief description of the drawings 

Other aims and advantages of the present invention will be imderstood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the D-D cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs, 5-6 depict a variant for placement of a screen liner in a well. 
Prefeited embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2)y disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer IS, ensuring that screen 4 is 
centered relative to the wall of well 1 1 . 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 Grom the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slxury has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to acconmiodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

hi the case when shaped pipes 12 are mcluded in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed fix)m cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are fiirther expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressmized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of weU completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal couugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate noiqjroducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing fomiaUon 
(18) is tapped, liner (3) witii screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against Uie wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (18) and set, and then after producing 
formation (1 8) is tapped, liner (3) with screen (4) is lowered tiu-ough this stiing and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the waU of the lower end of casing string (2), ensuring that it makes a leakproof join 
withlin«-(3). 
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[see Russian original for figure] 
Fig. 2 
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Fig. I 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian origina] for figure] 



Fig. 5 
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